Intraoperative photodynamic detection of normal parathyroid glands using 5-aminolevulinic acid.
It is important to identify and save the normal parathyroid glands during head and neck surgery because of their role in regulating the blood calcium level, yet it is often difficult to localize normal parathyroid glands during surgery. Fluorescence-guided parathyroidectomy in patients with hyperparathyroidism has already proved useful. However, there are few reports of fluorescence-guided localization of normal parathyroid glands in humans. We investigated the utility of fluorescence-guided localization of normal parathyroid glands during thyroidectomy and completed a spectral fluorescence analysis of the accumulation of 5-aminolevulinic acid metabolites in the parathyroid glands. Eight patients with benign thyroid disease and five with malignant thyroid tumors were given 20 mg/kg body weight of 5-aminolevulinic acid orally 5 hours before surgery. After the posterior surface of the thyroid gland was exposed and the recurrent laryngeal nerve was identified, we illuminated the area with a violet-blue light of 405 nm. Tissues showing red fluorescence were biopsied to analyze the spectral fluorescence. Under the violet-blue light, normal parathyroid glands showed red fluorescence, while the surrounding structures such as the thyroid gland, muscles, and fat remained nonfluorescent. The spectral peak was observed at 635 nm indicating 5-aminolevulinic acid metabolites. Histopathologically, the biopsied tissue corresponded to normal parathyroid glands. 5-Aminolevulinic acid is useful to localize the normal parathyroid glands during thyroid surgery in humans.